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[UVAHW] 1: fiSf/H-aA||AI(Ee)_1S 
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1020020066443 ^7}: 2003/5/15 

t^£r ^£^1 S]S 7l^ofl ^ ^^-5., ^1 ^l^^^^-HCdelay locked 
loop, DLLH ^rtb ^°H, ^ *Hfl*lfe efl^Ei z\)o] DLLCresister controlled DLL HI 
^ ^ ^ ^5L ^7}o)} ^^-SL ^^a-^ 7fl ^ 

* ^ 7>^S|- S.£L1- ^-Hl*V efl^l^Ei ^l^JI^^Hl- ^l^^j-^rdl ZL ^ o] 

£ ^£ ^ A o V tiliH7]S «?l7>^ol HlJUsm Jf- -t^-§- ^ ^-Bfl^. <y 

7H>^ «o v ^# SH*!, ^^Tfl ®& ^^4. 

unit.delay)!- 7^ #^-4 tfl^- tiling. ^1 ^ ^2 ^ *]ZL7}9\ #^£r S. 

^ <?]7r=H Tfl^f ^*>^ ^7} ^uf. ^A*l ^ 

7>#5]- SJELJeL nfloll^ ^ffE efl^^E-loll^ N7flSl ^ ^ 

^H^H ^*b§: ^*3*Kr ^H^r *1<3^(N x 

unit.delay)^ *1<S^ *^*>£^- ^*fl<>> 

£ 4 

ell^^E-1 *)H *1<3ZL^S, 7Hr3)- 2.= , US. ^eflo] 
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1020020066443 #^ ^7}: 2003/5/15 

7>^sl- ££f 31*1^1 >n°1 ^l^^.^^H{Register controlled delay 

locked loop having acceleration mode} 

£ l£r #Bfl7l#^ n}s- DDR SDRAM3 31*1^1 *|H DLL3 ^ cHo^ig. 

£ 2^ 7>^3}- S.JB-I- ^wltb ^Hfl7l#<^l n}^ DDR SDRAM 3 5)1*1^ *)H DLL 3 

£. 3£r #71 £ 3^ DLL3 ^-4 

£ 4^r ^ ^3 <g ^Al^ofl 4=. 7>^5(- ££§ ^ti]*V DDR SDRAM3 31*1 iE] 
DLL 3 cfol^^Bfl. 

£ 5^ #7l £ 4^ efl^l^Ei DLL3 ^ 3^ <^HtI- 

£ 6^ #7] £ 53 3 HB. 31*1^ ^ ^12 *1<3 3-«?13 ^#-§r oflAltr ^ 

£ 7a ^ £ 7b^r 7l-^2l- 3.EL7} #JL3tt ^-f3 *fll ^ *fl2 3# «1 51713 

£ 8^ #71 51 43 *l<d-¥-3 ^1^^(N >toit_delay)# ^*Rr 'N'&3 
€^^>7l 3t!: 
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1020020066443 %:% QA- 2003/5/15 

60 : *fll *]M7\ 

61 : 4=|HB efl^l^B^ z\}o]* 

62 : 41 BB ell^iBl 

63 : 

64 : A}2 *]M7] 
accel_end : 7>^2|- S.S. ^g. 
accel-shift : 7>^s}- 4|BB ^H^lS 



s)S 7l#ofl ^ ^-^1 ^l^Ji^^-B(delay locked 

loop, DLL HI *H1*1^ 31*1^*1 ^}o] DLLCresister controlled DLL HI 

A>-g-£)jL ofl&Kei-ror) H4 ^3-8- *L^}7) *}&S\7)5. *Vcf 

fr (clock skew)H ^:^5>7fl sj^t-fl, o]b]^. J±W*I ^ ^ # 

fl^-i- §>7j ^sfl DLL°1 A>-g-£]ji ojrf. 
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1020020066443 #^ °^7\: 2003/5/15 

<19> ^ f DLL *. 71^1 4-8-3 °1 SK^^HCPLLH «1 «fl #^-(noise)3 

^ ^ Sl<H DDR SDRAM (Double Data Rate Synchronous DRAM)-i: ^7]^ 

^S.^\ v)]3.z\o\}*) ^ 3. 9lSL^, n ^*\5l efl^l^E^ yQd) DLL°1 7}# 

<20> ^71^ tiVi^l ^5Le| J^HH 31*1^1 *IM DLL^r 7l£-^ o.S 3^ #^-§: 

<21> £^ £ l£r ^71^1 DDR SDRAM o] ^}o] DLL <^ 4°1 

^zL^ojcf. *lH DLL^r *IU £ ^12 <^ tWll, 12) S.^ tfl 

^ MCfclk, rclk)# 4-§-W. afli <ysj tH^Qi)^ ^ #3(/CLK)^ 

^J*H ^-¥- #3(/CLK)3 ^oi^i ofl*K>§ <^Jf #^(CLK)^ <fl^lH &7}% ifl 

^ #^(fclk)-§- ^*r^, *fl2 #^ <83 «Wl2)fe ^ 3^ ^(CLK)-g- B^S}^, 
3 #3(CLK)3 2f°l^ °fl*H ^71^ iflJf #^(rclk)^- 

<22> £ 1-i; #2:^ , #Efl7l^ofl 4^ DDR SDRAM efl^l^Ei *IH DLL^r, ifl-?- 

(rclk)-fr l/M(M^r ^^r°H, <*|7H*IM M=8)S *1<3 2.^B)^ 

(fb.div) £ 7l§ #^(ref)# ^*Hr ^71(13)^4, ^ #sj(fclk)3- <83°. 

3. ^ ^1 *1<3 BHa(14)3h #^(rclk)^r 4^ ^2 *1<S 5^1(15)4, 

*1<?§ S.^\B\^ #^(fb_div)# ^^^.S. *}±r *\)3 2Kl(16)3h afll, ^2 ^ *l]3 *1 

<£^9l(U, 15, 16)3 xl<a^# %^is}7] sH^r ^EB 31*1^3(17)3-, ^I^JL^a] *Qi 
*1<S eKl(14)3 #^(fclk_dl)^r ^*}<q DLL S^(fclk_dll)^r $^7] ^tb ^fll 
DLL i=BW«Ul7)£h ^l^ol^Al xfl2 ^1^ £1-^1(15)^ #^(rclk_dl)^r DLL # 
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1020020066443 ^ 2003/5/15 

s}(rclk_dll)# $ 42 DLL J= tf| (is) <4, 43 *1<3 ^91(16)^ #^ 
(fb_dl)-ir *M ^4 #3 ^B *I HHiH ^BS] *1<3 ti>^^>7l ^tb 

^}<g ^1(19)^, *1<£ 3.^(19)^1 #^(fb_fm)^ 7}^ #^(ref)^ u]MZ}7] ^ 

k}M7}(20)Q, «1127l(20)^ ^4 -§-^H 4=]BB 4*1^(22)3] 

4=] SB ^Ihi- 4iBB 4*1 iEi ^cH7l(21)# ^ti]*H}. 

°]*h, ^71^ £o} ^eflyi^ofl tr)-^. efl^l^ 4<^ DLL^I ^*1 # 

-$-41. #^ l^M(13)*r ^ #^(rclk)^r 1/M ^ ^ #^(CLK)^ M 

^ #^n>c} -§-7l£]^ #^(ref ( fb_div)* ^-E-tf. 7]§ #^(ref) ^ *1<£ 

#^(fb_div)£- «>cfl ^cf. 

2_qB^ #^(fb_div)^r 43 *1<3 ^^(16)^1 ^ *1<£^} 
-g-^flr ^, *l<a £^(19)* Tl^l'gAi xl<a^ n>s. 3^ #5^cf. 

Hlil7l(20)^ 71^ #^(ref)^ d\)^s>\. s.p^(i9)^ ^ 

t-^(fb_dm)£| eW^g 4*11- wln^ji/ efl^^E^ 4^ 7 1(21)^ *}M7}(20) 

o) ^d\) -§-#sM 4*1^ (22)^1 4=) SB ^-i- ^H^M ^ 4=1 SB 

nelJL, 4=)BB 4*1^(22)^ 41BB ^H^lJlCSR, SD^l -§-^*H 41, 42 ^ 
43 *1<3 £^1(14, 15, 16)^- ^5}^ ^ *1<3 4 ^ *VM-^ ^ *1<£ 

oioflo]^- a)^^*) 41, 42 ^ 43 *1<£ 5K1(14, 15, 16)4 3tV ^l^W ^fh} 
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1020020066443 #^ Q*}'- 2003/5/15 

. oH, SRCshift right )<>! ^1 «=Hll ^1 w 3*3 4=1^H ^]^2l oI^a^I 
-S, SLCshift leftW ^1^1 s) 1 ^ 31*1^21 ol^l^lcf. 

<28> ol^i, *l<3^o] aflo^ *j<£ 3^(19)2] #^ #^(fb_dm)2f 7l§ #^(ref)* «1 

JEsfl M-7r^^i ^f- -t^°l ^(jitter)* £?>oll *1<3ji^( locking)^] 

^.c^xl^l S\JL, ojnfl wls^ afll ^ *fl2 DLL B.£\-o)v](i 7> i 8 )7 r <*HH# £} ^ «. 9]*- 
#^(/CLK) ^ ^ ^ #^(CLK)2f ^^«1 DLL #^ (fclk_dl 1 , rclk.dll) 

<29> ^ f «Va1 o_j= ^tfJL^j-g; o] =-7] fl*fl>*1^ X|#o) 

71 ttfl^o)] eflxl^Ei *)H DLL< 7>^2}- J2.£L-fr ^-g-*>7fl £l&4. DLL^l 7>#S)- SLE-fe 
^1 2:713} £ ^1Y #^31- ^ ^S^Rr ^ofl^ ^ ^ #*>7> 

€- ^-f ^1^ eKH*l ^#*Rr HTfl 7V^ #o_ m}^ ^IH ^f- 

l-^^l ^^>7> #oli- ^ t}^ DLL ^ ^ ££°14. 

<so> £ 2^=r 7l^s^ = # ^altt ^2fl7l^ofl aj-g. DDR SDRAM ^1 efl^l^El *1H DLL^l 

<3i> £ 2<>fl £^1^ DDR SDRAM ^| 31*1^ afl<H DLL^r, *fll ^ *\}2 »W31, 32), 

*fll, ^12 ^ 7fl3 *1<# Sr<?}(34, 35, 36), *fll ^ *fl2 DLL 3=^1^(37, 38), *1<£ 
(39) #7] £ H S.X\& ^^V efl^l^E-1 DLL-4 7>^4. 

<32> *V2|, 7H-5|- ^l^^}7l ^5}<^ ^ ^ 2 <fl>£ tilil7l(40, 44)# ^wl^ 

Cfl, *fll ti] ja 7 l(40)^ Aj-7] £ 1^1 ^ Hli5l7l(20)^l ^>-§-*H= ?A°-S. 7)^ #^ 

(ref)4 ^^1(39)^1 #3 (fb_dm)# 0 J^JLiS. , *fl2 HlJiI7l(44)^ *1 
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1020020066443 #^ 3J7>: 2003/5/15 

<?5 ^(39)3} %n #e}(fb_dm)-§- ^ ^(N Xinit_delay) f)^ 
(43)^1 M #^(fbclk_dly)^ 7}§ #^(ref)^ ^J°5. ^tf. <*|7H, 'N'£r 2 
3} ^ ^cj, 'unit_delay'^ *1<*1 ^91(34, 35, 36)^ %s>\ x) 

M-Bl-Hflcf. ^, 'N Xuiit.delay'fe N7fl3l ^ *l<g 43] *1£^ 4^4. 

nelJL, 4=1 BB 31*1^ X|<H7l(41)*r XI 1 HlH 71(40)3 #^(pdl)4 XI 2 
-tf «1 5171(41)3] #^(ac_enz)*- «H , 4=1 BB 31*1^1 (42)fe 4=1 HB XH^] 

5USR, SDl- ^ii ^tf. 

£ 3£ £ 2^1 ell^l^Ei DLL 31 ^*J- ^iolcf. ^ &^X\ 7]§ #^(ref) 

-4 ^ fi.t(39)Sl #^ #^(fb_dm)3] ^^>(Td)7> *1<3^-(43H 31 *1<S ^l?i(N x 
unit.delay)^-^ a.^- XI 1 ^ XI 2 f ^ (40, 44)3 feele|»| S.^- 

# M-El-vflji, XI 2 Jfl'S- Hi JH71 (44)31 #^<y 7>^s)- £H *H ^s(ac_enz)7> <£*\] 
41 SB ell^&l XH7j(41)^ 4=1 BB 31*1^(42)7} 7}#s} 5.j=# 

#5iqo_£_ t X)2 3# «1 5171 (40, 44)^ 7l^^^ ^^^1 ^7f-^ X[sL$] 

E^o]^ ofl*]^. v]M*}<q SJ^^ $]7>€ A]S31 ^^l-ol 71^^-ofl ^7>^ *)3L<>\ fl#Ji 

q- hh|- a_n| ^slell^t #3 7l^^i ol 7 V^ AiJ:3l ^iL4 ^sl^ feel 31 

7>#5h 2-^# , 7l§ #^(ref)^ *1<S 5.^(39)3 #^ 

#^(fb_dm)3l ^^Kr Td-(N Xanit_delay)B #<H1" ^3 ^1 T=f . ojufl, ^^>7> *1<£-^ 
(43H 3ltV xl<g a]7>(N Xonit_delay)tinl- 7>^s)- <^HH1- A]Ji(ac_enz) 
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1020020066443 %% QA- 2003/5/15 

7> tloflol-i- S\o] t±X\ 7}4-$- H.2.-S- %o)3L, fl#*>7> *1 43) <>fl 4 ^ 4 <3 

Al^>(N Xinit_delay)iL4 7>^S)- 3.1= SHM-I- ^l^(ac_enz)7> 4^°H°11- 3 

<H 7>^S|- 2.= # XU 4^ wliE7l(40)^| #^(pdl)^l 4tt ^-8- 2.= 

(unit.delay^ XM)7l- 

<37> H^cfl, #714 ^ #5fl7l#<q ^^1^ »1 1 fl-S- aliH7l(40)^ 7}^6\] ^7>S]^ 

7l§ #^)(ref)J5-S tfl^f -t^(rclk) =L 4*)14 ^B}, zl^H l/MS £^ a> 

<38> oj^Bj ^1 H] JJ771 (40)31 A}-g-«Ml 4^ -§- 

45} <^e] 7 H EHnJ fl-^( t iming spec.H ^S^l^^ ^je. £ 

<39> ^-o. ^^7^01 -g^^g- sfl^s->7l 4<5H Tfloj-^ ^^.S., ^4 

4 ^ ^s. ^7>^)i 4^ ^?HH4 ^ 7Hf^ s.^# ^p- 

[ y ^4 ^ ^ 3-8- 1 

<40> ^ 7 ]9] 7}^ 4-7111- ^*V7] <H*V ^ s-^oll 4=^, 7>#2j- £Ef 

^Hl*V efl^l^ ^ol ^I^jl^s^^ o}^^ ^w. *lc£Al7l7l ^ cf-o] 

4 *1£ « ^wl*Rr *1<3 4°J; ^7} 4<a 4°J* ^-4 ^ ^Xl # 
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1020020066443 #^ ^7}: 2003/5/15 

^ 33.2} x]<3 2,7^ #^7} fl^- H^jJ; ^-71 *]<S 2.^ ^ 

ti|jH§>7l *fl 1 ^ Hi in 4^! ^7) *1<£ 4^^ #^ A]^<2|- #7] tfl-Sf- # 

^ HlJE^-71 ^tt ^12 Jfltf «1 ill 4^5 ^"71 *fll ^ *fl2 H] jn. # 

^ -g-^M 7}^ si- ^ ^Wf^ <*|^-# tj^M ^tt S— ^ 4^; A o V 

7l 4l ^ tiliU 4^ ^ ^> 7 i s.j= ^ 4^0] Aljrofl -§-^H 4^EB eflHB 

^JJl, 4=1 ej-olH 4dX 7>^S1- 4i E§ ^1^1- #^*}7l 4=1 H.H e^liEl *IH 

^ #7l 4=1 HH 31*1^ 4-^^l -§-#*H 4bM *l<a ^<£$) *l<a%= 

^ ^11^*1-71 ^ 41HB eflxl^Eil- ^Hl*H=- 31*1^ t)H ^1^J1^^-I£7> 4^^. 

3R> H1H71S. ^l7>£)o : | HlJilSl^ ^ M-g- £^*H ^7> 

«m sa<>H, 7>^ ££t <H^7fl 4<H«- ^«?17H1 ^ ?A°W. 

^^Tr vfl-f #3 ^^S. A>-g-*"M, ^1 <^V Hl3H7l^ 7]<g 2.^^ 

'^Jf #^o. Hiju^ji, 42 ^ tilHL7lir *l<?t 2-^ ^ ^l^CN >toit_delay) 

« Tl^l tfl^f M-a: hih^. 4i ^ 42 HUH71S] 2= 

9l7}S\o] 7 }4t$. ££f Tjl^ 4r^^ll- 3*Ma-*Rr ^7}- ^tf. f^tb ^ 7}^s\- 5L 
ELS, oflollfe 4=1 efl^E-HH ^hJ°11 N7fls] ^ *1<£ 4=1 

HB ^*M- 4^*Rr #1*>^, ^H^tt *}<£^-& ^1^Y(N >finit_delay)sl 
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3^ SL^ £ 4^ «J *2*HH 4^ 7>#s|- SJE.1- ^tiltb DDR SDRAM 

2} ^flol DLL^ 1-^- cfol^^^oinf. 

£ 4» ^S^, efl^Ei *|H DLL^: ^ *fl2 #^ <g ^ *H 3*1(51, 52)5.^1 
#3£ #^(fclk, rclk)* A>-g-t!:^. *fll ^3£)(51)^ ^- 3)Jf 

(/CLK)-i: ^ #^(/CLK)^ eM ^ ofl^(^ 2)™ #^(CLK)^ §^ <**1 

H ^71^ iflJf #^(fclk)^r ^«H, *H2 «W52)*f 3 #^(CLK) 

# tH^^M, 3 5-1^- #^(CLK)^ efo]^ ofl^ofl ^71^ CflJf M(rclk)^- $$&t\. 

DDR SDRAM ^1 31*1^1 ^)<H DLL£-, ifl-^ #^(fclk)-g- °^J5-S. 
*>tt *1U *1<S 3te!(54)3h ^ #^(rclk)* ^ilS ^12 *1<?§ eKl(55)4, *U 

^ *fl2 ^1^^(54, 55)5} ^tb 4=1 H-H 31*1^1(62)^, *1<2JI*<H 

*U *1<2 e1-ol(54)^ #^(fclk_dl)^ DLL #ej (fclk_dl 1 ^^^7l ^ 

*fll DLL JB£l-oltt1(57)o| ) ^I^jt^aI ^2 sK](55)£l #3 (rclk_dl 

DLL #^(rclk_dll)* ^*>7l sftxfc *fl2 DLL *l (58) ^12 *1<£ e|- < ?l(55)5l # 

^(rclk_dl)* *H ^*fl #3 ^JL * t-IHEi ^S.^1 ^^>7l 

^ItV ^191 5^1(59)4, 5.^(59)0] #^(fb_fm)# N ^it.delay^ 

°}*V xl^w.( 63 )c4 ( #^( rc lk)4 2.^(59)0^ #^(fb_fm)^1 wjin^l 

^tb *)U ^ «liH7l(60)i2l-, ^ #§1(rclk)^ ^^-^-(63)^1 #^ (fbclk_dly)£) 
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1020020066443 #^ 2003/5/15 

% wliH*>7l 42 h1j271(64)^, *U ^ ^|2 3^ «1 5171 (60, 64)^ #^( p dl, 

pd2H -§-#*H 7>^s|- 2.2=1- Tjl # ^« ^^l* ^^*>7l ^tb 2JEL 
^^(65)4, ^1 wlii7l (60)^1 #^(pdl)5l- 2JEL ^^-^-(65)^1 #?H1 -§-^*H 

3H2= efl^l^ (62)^1 4=1 2 = # ^H^M 4i£E sfl*)^ ^H^(61)l- ^ 

«1W. 

<46> £ 4<H1 2^m ti>^ ^-ol a. ^aHH 4= efl^l^El DLL -8: ^ 7$2) $\ 

^ W1JH7K 60 , 64)1- ^f-JL 91^-. ^ *ll2 «15I71 3-Jf- 7}^SLS. tfl^f 

(rclk)# 33 *fll ^^l^r *1<£ 21(59)2] #3 

(fb_dmH, ^12 ^tf alJE7l5l ^^l^r ^^^.(es)^ #^(fbclk_dly)ol <y^i}. 

v}Q ^<=>) *1 <£-*?-( 63 )^r N >toit_delay^^ 7>^^ w}, unit_delay^ 

^ 5^(54, 55)# o]=^ c}-^ iflol 7 >^1^ *1<£^ sH^-cf. 

<47> a*]-, ell^l^Bl *1H DLL^r DLL #1-71 $)$± #^ 4i2.i: 

#^(rclk) 7>^1# Af-g-^ fli}. 

<48> - SftAfr ^^71(60, 64) ^ *lll tilH7l(60)^ ^Eflo] t^H. #^( rc lk)4 

*1<?! 2.^(59)^1 #^(fb_dm)^ 314M: ulJa^V^ 4^*}^, ^ 2 ifl# ^l^l 

(64)^ ^7flSl 21(59)2} #^(fb_dm)Sl e)-o](54 ( 55HH 4^1^ N 

^it.delay^ ^l^^lJl \+ ^lfe ^ #^(rclk)-4 ^^1« q-Ef^ ^o] 

7># n|s] afl^rKr <3^g- 4^3^. 
<49> o] J= W1577K60, 64)2] ^JL(pdl, pd2)# 2= ^^^-(65)7> <%^ 

7}^ 2=1- ^H^t-fl A}-g-*k}. u}<^ ; ^ 7 fl<q 5^(59)2) #^(f b _dm)^ ^) 

^-ol ^Jf #^(rclk)icf ^jK^ ; P dl7> ^elell^ S-f), ^flo] *1 £ 21(59) 
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1020020066443 #^ Q*}'- 2003/5/15 

^ #^(fb_dm)^g- N ^nit.delay 1 ?]:^- ^l^^l^l ^1^^(63)^ (fbclk_dly)2] ^ 
^1 ^ #^(rclk)^-4 ov^ oi^ pd27V feE^lt S-f)^, *1<3 ^(54, 

55HH N7fl^ ^ ^n>s *l<g-g- d 7H>t:iel-£ *]<g 2.^(59)^1 #^(fb_dm)£- 

^ #^(rclk)^4 ^°1 ^°J-8: 3*1*Kr *fll % A2 wl 

J27K60, 54)^ #^(pdl, pd2)o] 3.^ ^^MItt 3.^- ^^-^-(65)^ # 

^91 2JE. ^S. ^lS(accel_end)7> feelefll ^-f7> s|<H Tll^siH 7}^s}- £.j= 

« ¥*M7leKr 41 HH ^^«-( 6 l)ofl 0I7HMI £M , 41HH efl^i&l 

(61 HH^ 7>#S}- ^H^ls(accel-shift)l- °J1olf a]^^ <g*fl S *1 

<2 2^(54, 55H ^ #^(rclk)* N7fl^j ^l^^ ^ 

.£ 5^ #7l 5. 4^1 efl^l^Ei a(H DLL^I -^^ sJ-^-i- <^1^1*!: S^lcf. 

afl<H DLL°11 *j ^JL^^ ^ a^(59)^l #^(fb_dm)^ 

3. Ia)^ s^-oi^ ofl*l7> #§1 ^^.i^l ^ #^(rclk)^ sl-^-SS. S^l^ e^-ol^i ofl 
*1<4 <a^l^# SH*Kr ^ efl^l^E^ *)H DLL°lH^r tilJH£]^ ^ #^S1 sl-ol^i 

oil*]!- e^A]-7l^ ^SJ-Tfl £t}. 

£ 51- ^S^, 2,7) ^ X\ 5.^(59)2) #^(fb_dm)4 63)^1 #3 

(fbclk.dly)^ el-oHi ofl*l<>1 o^ 0 ] #^( rc lk)s] el-o]^ ^^^.cf ^ o^l nfl 

-g-ofl 7>#2f 5.JEL7}- €4(accel_end7l- fe^elM S-f ). 7}4-s}- S-B.^ 

3*3 *1<2 2^1(54, 55HH ^ #^(rclk)# N Hinit.delay 1 ?]:^ d) *1<£* *1 
*H #3* Sl^dl, c>1^7fl 51 ^. l^o} 7>^S)- -§^fSl *1<?| 5.1(59)^1 # 

^(fb_dm)s] el-o]^ oflx]^ ^^.o. 7 ^^. S c ^^.o. ^^a. (63) ^ 
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(fbclk_dly)s] eW3 «\}*]9\ fl#* ^Ml €4. £^ *H1^ Hd4 4^3- 

JE.-EL ^ofl £ <^A] ^]o| 3.1(59)^1 #§l(fb_dm)4 ^1^^(63)^] #^ (fbclk_dly)^ 

el-o^ 0)1*1^ ifl^ol £^ tflJf- #^(rclk)5l 4°1^ ofl^ol oi^cf ^ oj7l nfl-g- 
ofl Tjl^lH 7>^ JSLEl^ 3^1, °1 ^ 3^ 7>^3(- HJS* ^ 

^. ^io]] £.c^(59)oi ^^(fb_dm) ^ ^1^-^(63)51 #^(fbclk_dly)^l 31^4 tfl-*f 

#^(rclk)^ 4 s ! #* w l^«fl SL^ *1<?! 5.^(59)^ #^ (fb_dm)£r <^#*1 ^ #^ 
(rclk)^ ^SL4 <&*\ $1*}^, QSLS. 1«1 uj 7}^^- 2.= * -§-*M7j J^o} x ]<g 2.^ 
(59)o) #^(fb_dm)^ fl-S-g- ^1^*1 ^l^^-(63)^ #^(fbclk_dly)Sl iflJf 
(rclk)^ ^^±4 ^1^^711 32.3., 2^- 3.E.±r 7H tWaccel_end 

7> ell ^ 3-^). 

<53> 4 7}^ 2.EL ^4 A>oHl^ ^o) ^- X\# 7}^o] o^t-fl , ZL ^flJf 

#S)(rclk)o] *1<3 4^1(54, 55)* ^4*Hf H #^°1 4*1 *1 <3 2^(59)* 7l 

^ *R>, ^ H M°l *l^¥-(63)4 *fl2 Hli27l(64)» 71*1 fe- 2€- ^ 

(tTA)SL4 ^°>W. =1 ol-S-^r HflS} 7}^^ ££7} ^S}^ *1<S 4^(54, 55) 
4<2 II #^°1 4<3 2^(59), *l<d^-(63), *fl2 Hi 5171 (64)* 7\ 

*H ^ A2 ^ tilU77l(60 ( 64)^1 M(pdl, pd2)^| % 
ofl t\X\^ 7 \4-3[ 22# 7jl^«flo> ^- *1 o}ul£ f^o) ^. *1 4 ^^«flo> ^>7l ufl£- 
°14. °1 ^?>* 4?1*1 7>4-5j- S.^c\) oitflA-1 AflS.^ ^^i-ol h].^ A]Jr 

* 7MJ1 afll ^ X| 2 H1H7K60, 64HH Hljaslol P dl4 pd27> ^1-cH^l^l ^-^> 

71 nfl-^ofl A^^ol ^7> 5U4. 
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<54> 5. 6^ ^-7} 5. 5^1 4=1 31*1^(62) ^ *H2 eKU55)^ <A] 

<55> £ 6# 4=1 efl^1^Ei(62)^ 4^ ^( reset) ^(£^3*1 ^-g-)^, 

^#^^:(Q) ^ ^-#^^(Qb)* Hfl*l(-, Ln-Ln+7, ■••)«■ ^ltt^. tb^ 

5§ ^1^-^(61)S.^-B1 ^ ^HH. ^H^lxCSR, $L)o}^. ^JL, N( 

^ aI— , <>1 *lM*Rr ^1J17> ^HB «^ ^H^-(61)s.-^e^ 

7>^S1- ^H^lS(accel-shift)om. 
<56> a *V; 4iHH 31*1^(62)^ ^ ^(UDC)» ^^*>7] A A 

*H xfl-g-^ t^o} W TflolH* ^ltr^. <4|3ltfl f n *i*fl J*6> TflolH(NORl)^ n-1 

<57> ^ ( ^ 2 *1<*1 ^-o](55)^- ^7] iiO> 7flol;e(N0R)<>) #^-g- ^<y^o.3. Sj-oL, vfl 

^ #^(rclk)^r s}^ 4^ 7)HB(NANDl)Sh ^1= TlMH(NANDl) 3" 

^ #3* ^s^Hfr 4^ ^ A<$. ^(UDC)^- ^alW. ^ ^ *1<S H(UDC)^ 
7flolH(NANDl)^ #^-§- ^^5. §}J1, ^ UDC^ Bf^^AS. z>}^ \fl 

JEl 7lHB(NAND2)sK ^^-^-^(VDD)l- <H<y^.°5. f>\3l, Til °1H(NAND2)^ 

B(-<a^^.S. ^ES. 7llolH(NAND)l- ^tilW. 
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<58> %5mSL3., Al A°A(54)^ #aj£ Xl^JIfe A]2 xl<£ 

<59> 6\S[ t s&7] s. 6^1 S\g,$) ^sj-g. #&f?>\ #3^^-cf. 

<60> ^o] ^7l^-S|^ 4i SB 31*1 ^(62)2) 4 2fl*l7> 2:71 ^Cf. 

<6i> °loH, DLL°1 271 -§-*}vg- *r*&^3., XU ^ XI 2 «1^7l(60, 64) ^ #^ 

(pdl, pd2H nj-e). S.2E. ^^^-(65)^ SLS. ^S. ^lJl(accel_end)# Sl^Hl-/^ 

^6\)o]M. a}^ 7 }4?5\- 3.j=# ^jol^l 7>^ S.JSL* ^^>J1 

* ^^l* 4^^. ^ 7>4*$- 2.= #S ^lS(accel_end)7> ^MH^- 5)0} 7 |-^S)- 
3.J=7> f^sHS XI 1 «1 S7l (60)^1 #3(pdl)°fl -g-^SH 4=1 SB ell^liBl ^H«- 
(61HH #31 4iHH XH^JUSR, SL)-& #^*H S.J=# SH8#i=k 

<62> 3 he 31*1^(62)^- cf^sl TflolB ^ *>M-^ f^Kgr fe^ell^ 

°1S ZL %vo. ^ TflolH* -f-sfl vfl-^ #^(rclk)* *^Al7lJl, 

sfl^ HH^ XWH^l #^^1 <?1^^ ^ *1<3 ^(UDC)# #3}*M| ^4. o] ^ ig #0} 
*1<£ HCUDCH ^^m, vfl^- #^(rclk)<X 7l*lfe ^ xl<g ^(UDC)^ ^7} 

<63> efl^l^El XH^^l)^ #3 ^ SR(shift right)^ 2fi*l^ 

£.€-^ efl^Hl ^^e^ XH^°H, SLCshift left)£r Hfl^ 
tt Q^r efl^Hl ^l^l-sRr XH^l3L°H ( A^ 4=1 XM^lsUccel-shift)^ Hfl*l 
^1 N7fl^ efl^l<Xl ^^>el-^ XH^1^°14. ^31, € 

XI s7fl ^ -t(UDC)* 7^ qi«- #^(rclk)ol #^£1jl tf^vg- 7}^ 
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SR ^!iL7> tfl^f #^(rclk)°l 7]x}±= ^ 4fl(UDC)3 

s-l7fl7V € ?H^L, SL -tlS7> ^ ^ #3}(rclk)°l 7^1^ ^ *1<£ 

^(UDC)^] ^rfe- s+l7fl7> ^ ^<>H, 7>^S)- ^IB ^HAl5l(accel-shift)7l- *V «i 
^ #^(rclk)ol 71^1^ ^ *1<£ €(UDC)^ ^ s+N7fl7> € 
<64> §>7ls] & l£r 3.B. ^^-^-(65)51 ^ ^S^t}.. 

<65> 1] 



accel_end 


pdl 




°| ^1 pd2 


accel_end 


1 


don't care 


1 


0 


0 


1 


don't care 


1 


0 


don't care 


1 


0 


1 


0 


anything else(& reset value) 


0 



#7) S. 1* ^*>Tg , 7}^ 5LIL ^JL ^lJl(accel_end)^ ^7}&£ 'O'^Hl, 7> 
#3}- £H ^JL(accel_end)7> 'O'^nfl^ 7}^-s\- 2.JEL-I- ^ ^ 

*1*}ZL, 7>#5)- 2.11 ^S. ^l^(accel_end)7> 'l'^uflfe- ifl^f #a)(rclk)4 *1<£ s.^ 
(59)£] #^(fb_dm)°l <>|^ ^ £ 7>Z7HW1 2 = 7}- ^^^-cf. 

2 = ^JL ^l3L(accel_end)^ 3t7]&o) 'Q'o]b.S. 2^7} o]}^ ^ 7}^ 22.1- 
^}7} s)<H 91^-. 

&*\, ^fl 7}4-5\- 22 #3. <0i(accel_end)7l- 'l'^tcfl^ pdl, pd2, <>l*l pd2 & 
#31 &°1 4# 7>^5)- 22 4]JL(accel_end)fe 'l'°l €4. 
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<68> t\~&o_3,, 7}^ 22 ^]Jl(accel_end)7}- 'O'^oflfe p dl, p d2, 

pd2 &°)) ^ a$z] 7}7] ^7} i-M^Tfl €4. 
<69> £. 7a ^ pdlo j 'O'olJl p d27} ^-f^l S)-^£S.A-1 ( 7}4=-5± 227} ^M"^ M 

%6\]*] -s. ufEfv+^ 3X^# t+Ej-iflJL SZcf. °1 ^ pd 2^ ^ofl #7ll &o| ^ 

7Hrs|- 22 f^S. ^l^(accel_end)^ 'l'°H, 7}^5}- 227> #5.^^- £H*M=K 

<70> £ 7b^ pd27l- 'l'o]jL o]£ pd2 7> 'O'^l ^-fS) Sj-^23.^, k#*1] 7>^5(- 2.= 

^ ^ 4^4 k+i^^fl 7>#s|- 2.= ^ ^ 4^^- ^xflji kSi^ 7}^ 

£H ^ ^ ^-Efl 7 > pdl ^ pd27> 2^f- '0'^: M-hHIJ! &24, ^^^-(63)^1 #3 
(fbclk_dly)^ ^-o}^ i^Jf #^(rclk)^ bH^ 1 o\}t]o) ^^>7> ^ 

^-i: 7>^lcf. o] ^ o. o.^ k+l^^fl 7Hr2l- J2.H -f-^ ^ *l<g 2^(59)^ # 

^(fb_dm)^ k «}*1| 7 }4=-$- 22 ^ :f sq ^o^«-(63)^ (fbclk_dly) ^ 

4 ^°>°> ^IM", ^2 HlJii7l(64)^ «fl*l^ *1<3^-(63)£| *1<2%=(N 

Xinit_delay)4 *1<?§ ^91(54, 55)<>lH^ N7]]^ *]o§ ^(UDCH 7}-^ ^l^^^l^ 

u^^py ^17} *r 5atf. =L z^2] og^^ S7i(<y^ 

S<3)<>1 cfs 7l nfl^-olcf. rc|-^ ; k+l«l*fl 7>#5f 22 ^ ^°\) ^l<^^-(63)^ #^ 
(fbclk_dly)£r *1<£ 2^(59)^1 #^(fb_dm)°l vfl->f #^(rclk)^ 3^*1 
^ ^^7> *r*m ^ $U2^, o] Ei ^ ^-fofl tpfl^JE 7>^S}- 227> ^jL^-jr ^S. 

f ^ SH^ W(^7l 2 7a^ ^-f^ 7MJ7^ 2 7b^ ^-fl- tfl^ ^ & 
-S-). k«i^fl 7>^ 22 -g-^ ^-9] pd2(ol^i P d2)7} '0'o]sl, k+l«l^ 7}^S\- 

22 ^4 J*:o] pd2 7l- To] ^-f<Hl2 7|-^2}- 22 ^]s(accel_end)^ 'l'S #^ 

Sl^ 7 >^^ 227> 
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<7i> zielJl, $H*1 £.€■ 3-t-°H^ 7>^5^ HJS. -£]JL (accel_end)7> 

'O'o] Z\o] 7 }4=.5\- ^-*M- £1^, ^7l5^ A^JE 0)0]] «fl^*Vcf. 

<72> ^g, Aj- 7 |^ ^-c] pd2 ^ o]^ ^ov^ 7 ) ^sflA^ jsleL ^-f(65)2l pd2 

AlS. 2fl*l» ^Wl^^> 7>^5|- 5LE12] ^-Bfl* 7)1^ -B-^l*V7l fl*(M 

3. B. ^^(65)2] 7}^-s\- 3.E. ^fi. ^]iL(accel_end) #^<EH1 efl*l» ^«l«fl<>> tt4. 
<73> £ 8^ #7l S. 421 *l<S^-(63)2] *1<£^(N >toit_delay)^r ^*Rr 'N'&^l ^ 

<74> a. ^oflA-^ -t^o] o>^ si ^(free-running)^ a>-8-*H 

7}4=.3\- ^ 2.= * ?W5L 9X7} nfl-g-ofl i tC K nfcf Tfl^H °fl^7> M^^r 

^2:^1 7>#S)- 5.J=-I- <y^l ^lf- 5J<y*l!- ^1^5. 2r^°> tr4. ^1^-^(63) 

^ ^l^CN >unit_delayH e^A^. ^ ^3)- ^sHr(tCK,min)^ «H^7H1 sfl^ 
«Hr &iL4 37fl ^ 7}^Sr ML *lH^r ^^t-flJE 1-^-^-31 7}^ 

JEJ= ^ls(accel_end)7> '0'°1 Jl^fs[ ££f ^-f 7> ^ & 

4. 4*1 ^fl, *1<S 2.^(59)21 #^(fb_dm)2l ^o^i ofl*j 7r iflJf #^(rclk)2) ^ 
« «H iJH ^7fl^>ji, ^1<?!4(63)21 #^(fbclk_dly)2| E|-o]^ 6)l*l7> ^w. # 
^(rclk)2l feeler 5L-f ^Tjr^r ^7fl§>^ ^-f7]- $L^^ ^iizj 
-f^7> $14. zl a^(59)2] #^(fb_dm)4 *1<3^(63)£] #3(fbclk_dly) 

5. ^0] s±o}% 6\)7]7} ifl^f #^(rclk)£] <£4=-% ^sleflt *H iflofl 5>^*1 o>q 
^ ^- ^1JL3 bH^i o^i^ 7 > z|z]- -tB}(rclk)2] fe&Mlt ^zl ilH 5>> 
£r*l# ^ wlJH7l7> 4^ ^ &7j nfl^-olcf. ^-g-S}^ 'N'M ^^fe ^1^ 
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^(63)^ ^l^CN >6nit_delay)°l ^ a^tfl ^r^Hr^ ^7l(l/2x 

tCK.min).!^ 'Sfl vflofl^ ^^^o> ^-t}. 

<75> cfl^tfl, J^tfl ^4 ^5Hr7> 333MHz olJL(tCK,min=3ns), ^ 

€(UDC)^ ^l^^ol 150 PS H}J1 7>^*>^, -5>7lfi] lo] A^^^rf. 



<76> 1] l/2>gns > N >150ps 

<77> oH^N, N < M-grt}. 



<79> ol^-oflAi %x$$. £ «V^£ ^AHl ^ £^ofl o^fl ^S)^ $o] 

£ 7]^^ ^Ol^l ^ iflofl^ c}ej 7M ^ ^ 

<80> ^tfl, ^^*i ^H^Hfe #ej(CLK)sl eM^ -^71^ iflY #3 

(rclk)-i: i^^S. A>-g-^ <£$]S. ^o] 'i^^SL^, #^(CLK)^1 

l-*8 ^7l^ ifl^ #^(f C ik)-i- iiii A)-g-s>^ ^^15. 3-8-^. 
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SEtb, ##3b ^HHHtt DDR SDRAM ^ 31*1^ *|H DLL* >i^*> 

^o]o^ xl^sfoj ^-f-g. ^aflS. *H ^*>53°-M-, 7>^S|- 7l#^ ^e) 

A o V 7>^S}- SLJELofl ^Sfl *)<g ^o]^ 7]<£e£o] *)<£lf-2] & 

°fl 4€- ^T^H^ ^-i; 7fl^l- ^ ^ 
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1] 

7}4-s\. £Ef ^tiRV efl^l^Ei ^1^J1>§^-H<H1 , 

^-71 *l<£ sKl^i- #7l M]-t- ^*fl #3 *1<3 

7l fl^ *1<£ H-t; 

#7} x]<g 2.^^ ^1^1- ^ *1 ^l^l?l7l ^tb *1<3 

#71 SL^ ^?LS\ #7} iflJjL #^<2] ^-g- tiliS*>7l ^1 

#71 xl<£ aij.^ ^w. # ^o} wIje^i <^ ^ 2 jfl^ 

#71 ^ ^2 ^# *]M #^ #J^1 -§-#«H 7}^3} 5L£LSl ^1^/^ 

<*!•¥■* ^^*>7l S-JEL ^ 4^2; 

#71 afll ^# Hi H 4^ ^ #71 S.JEL ^ 4^^ #§j <0^6fl -§-#*H 4=1 SB 

fflSS 41 eWH *}Jl, 7}^s}- 4=1 HB 4lJi« #3*}7l ^RV 4=1 31 

^^1-71 ^ 4=1 efl^l^Bi 

1- 4^1 ^Rr 31*1 ^ ^lSa^-f-H.. 
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2] 

3] 

^71 4=1 SB efl^l^Ei^, 

#7] 3=H Bl-olE Aljrofl -S-^^ ^-^O^ ol-g-^- efl^H Hfl^lSbg- ^^*>7l 

4] 

^11%H1 91°]*], 
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^71 5LZL ^ 

^■3.2-3. *>fe 31*1^1 xH ^ji^H. 
[37* 5] 

[37* 6] 

xi2^i $a°H, 

^-7i *i<£ *i<s^ -s-71 ^ *i<3 ^ *i<£^ ^*ih *n#*Kr 

[37* 7] 

XI i* hl^ xi6*4| sa*H>H, 
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7a] 

rclk 



fbclk_dly 
fb_dm->. r — \ | 



[£ 7b] 



rclk 






fbclLdly 


SM8I a 





" 1 
I 
I 
I 

L 



rclk 



fb.dm 



[5- 8] 



rclk 





tCK, min _ 























s^l §3A| fb_dm 



N x uniLdelay V 



fbclLdly 



fbclLdly 
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